Abstract
Introduction
Whilst studies of doctoral research training have been growing apace since the 1990s, studies of postdoctoral research training are still relatively rare. Nevertheless, the nature of postdoctoral training and the career prospects of postdoctoral contract researchers (PDRs) has been receiving a growing degree of attention over the past decade (Åkerlind, 2005; Thompson et al, 2001; Nerad and Cerny, 1999; Helbing et al, 1998; Science journal special issue, 1999) . This is primarily in response to reduced academic employment opportunities for PDRs, as an outcome of dramatic rises in the numbers of PhDs and PDRs without a corresponding rise in the number of academic positions.
In the UK and Australia, government policy papers have emphasised the need for broader skills development for those in postdoctoral positions, as career preparation for both academic and non-academic employment (Marceau and Preston, 1996; HM Treasury, 2000; Borthwick and Wissler, 2003) . In line with this, research funding bodies in both countries have been supporting opportunities for broader skills development of PDRs. The primary research funding body in Australia, the Australian Research Council (ARC) offers a teaching and research fellowship, on a 75% ARC funding and 25% host institution funding basis. In the UK, the research funding councils have agreed on a joint skills training statement for the PDRs (and PhDs) they fund (Research Councils UK, 2001 ). This requires 10 days training per year in personal and professional skills for each student, and provides some £500 per PDR to fund such training activities. In addition, the European Community has established a European Charter for Researchers and Code of Conduct for the Recruitment of Researchers, with the aim of providing more open and sustainable career prospects for researchers (European Commission, 2005) .
These policy emphases acknowledge that there are not enough academic positions available for the number of PDRs seeking them, that many PDRs move into non-academic careers, and that broader skills training is required to address the breadth of career options for PDRs. However, they do not consider the way in which these changes are being experienced by PDRs. This paper is based on extensive study of postdoctoral training and employment outcomes in Australia. The study consisted of a questionnaire survey of some 1011 PDRs, selected from the range of universities in Australia, accompanied by follow-up interviews with 22 PDRs, plus 10 postdoctoral supervisors. The overall results of this study have been reported elsewhere (Thompson et al, 2001 ). The purpose of this paper is to use the data to explore four commonly held assumptions about the nature of postdoctoral positions:
1. that postdoctoral researchers want an academic career; 2. that postdoctoral research positions provide a stepping stone to academic careers; 3. that postdoctoral research positions provide an opportunity for novice researchers to become increasingly independent; and 4. that postdoctoral research positions provide an opportunity for the incumbents to concentrate solely on research. These assumptions derive from traditional views of the nature of postdoctoral positions, but this paper will argue that each of these assumptions needs to reassessed in the current higher education climate.
Methods
The arguments presented here are based on three sources of data:
1. an online survey of 1011 PDRs from 38 universities in Australia; 2. an in-depth interview with a sample of 22 PDRs, selected from those who completed the survey; and 3. an in-depth interview with 10 supervisors of PDRs, nominated by the PDRs who were interviewed.
Survey of PDRs
In common with other countries, the first problem with a survey of PDRs was, first, defining, then second, locating the population of PDRs.
A consistent problem besetting research into PDRs is the lack of an agreed definition as to what constitutes a PDR (Åkerlind, 2005; Thompson et al, 2001) . There is variation between universities in the titles assigned to PDRs, and in whether these researchers are classified as academic or non-academic staff. Table 2 shows the population and response rate from each university type. The great majority of PDRs are employed in group A or B universities, with 73.3% in group A alone. Nevertheless, PDR employment in group C and D universities has been increasing in recent times, so it seemed important to capture the experiences of that segment of the population. While there was a higher response rate from group C than from the other universitytypes, this was counterbalanced by the fact that group C respondents constituted only 3.7% of the total sample. Although all of the PDRs were currently employed in an Australian university, 30% had had their PhD awarded in another country.
Interviews with PDRs
A sample of 22 PDRs was interviewed, selected from those who completed a survey questionnaire. Each respondent selected had indicated on the questionnaire that they were willing to undertake a follow-up interview. The interviews were semi-structured, consisting of a series of core questions, typically followed by additional questions seeking further information in response to interviewees' answers. In general, the interviews were of approximately 60 minutes duration. The interviews were taped and transcribed verbatim, except in one instance where the interviewee preferred not to be taped. The transcripts were then content analysed, searching for common themes running across the interviews, as well as similarities and differences in response to the issues raised. The resulting themes arose from the data analysis, and were not predetermined.
Interviewees were all selected from group-of-eight universities, as these host the vast majority (approx 75%) of PDRs in the Australian higher education system. However, within this parameter interviewees were then selected to represent, as far as possible, the variation in the postdoctoral population found in the questionnaire data, with an emphasis on exploring the range of postdoctoral research experience. The PDRs interviewed varied along the dimensions outlined below: (6); other Australian university (7); overseas university (9). 
Interviews with supervisors
The sample of supervisors interviewed was similarly selected to enable exploration of variation in the range of views of postdoctoral research, and were asked similar questions to PDRs, but from a supervisory perspective. As there was no preceding survey of supervisors, and thus no collection of broad demographic parameters of supervisors, they were selected by asking those PDRs interviewed to suggest names of supervisors in their area. As a consequence, approximately half of the supervisors who were interviewed were currently supervising one or more of the PDRs interviewed. Of the 18 supervisors invited to participate, five did not respond to the invitation, and four agreed to the interview but were not available at a suitable time. This left a sample of 10 supervisors interviewed, varying along the dimensions outlined below:
• Institution --Interviewees were selected from the same five universities as the PDRs.
• Gender --Male (7); female (3).
• Research field --Physics (1); chemistry (1); earth sciences (1); engineering (2); agriculture (2); health sciences (2); humanities (1). Table 3 ), when their response was limited to academic teaching and research positions only (i.e., with academic research-only positions excluded), the percentage reduced to 41% --less than half of the sample. In contrast, those wanting a research-only career -either university research (32%), or Government or industry research (16%) -amounted to 48% of the sample, with 11% interested in an 'other' career, such as consultancy, etc.
It is clear that continuing with a research-only career is highly attractive to many PDRs. This result should not be surprising, in the sense that most PDRs will have completed many years of intensely researchoriented activity, starting with their doctoral work and followed by 1-3 positions as a PDR by the time they seek more permanent work. This sort of preparation for academic work inevitably selects for those who enjoy research-based work.
In line with this, during the interviews with PDRs they frequently described academic teaching and research positions as "teaching positions" in contrast to the research positions that they currently held. The shift from a postdoctoral research position to a traditional academic position was seen as representing a shift from research to teaching, with the associated teaching workload seen as impinging heavily on time to do research.
Ideally, I would like to continue researching, but am aware that a full career path for a researcher is not available in the social sciences and humanities in this country. For that reason, a position that combines teaching and researching is the longterm aim (anonymous PDR survey respondent).
Assumption 2 -Postdoctoral research positions provide a stepping stone to academic careers.
As shown in Figure 1 , based on the PDR survey, a substantial number of the PDRs in this sample were still in a contract research position six or more years after the award of their Ph.D., with a mean period of 5.4 years. Similarly, Figure 2 shows many PDRs in their fourth and fifth contract Asked to rate their perceptions of their long-term job prospects (in any area of work) on a five-point likert scale (where 1 indicated 'very poor' prospects, 3 'average', and 5 'very good' prospects), only 45% saw their job prospects as good or very good, and 23% as poor or very poor (see Figure 3) , with an overall mean of 3.3. Interestingly, as shown in the original survey report (Thompson et al, 2001, pp. 55-56) , there were no significant differences in the perceived prospects of those from more prestigious, research intensive universities than those from less prestigious universities, or those appointed on more prestigious Fellowship positions than those on less prestigious grant-funded positions. 
Assumption 3 -Postdoctoral research positions provide an opportunity for novice researchers to become increasingly independent
The majority of PDRs in the survey sample did not see their position as a training position, nor did they see themselves as being supervised (Table  4) .
Many PDRs did not see their position as a training position because they felt that they were already operating as independent researchers. Perhaps this is not surprising, given the increasing periods of time spent in postdoctoral positions, with most PDRs on their third or later appointment. Also, PDRs on fellowships are already operating independently, in the sense that they have independently designed their research project and secured the funding of their salary through applications for research funding.
I guess in medical
Independence also varies with disciplinary area. In many areas, science disciplines in particular, a period of postdoctoral research is a virtual requirement in order to achieve academic employment. However, in humanities and social science disciplines, academic appointment immediately post-PhD is more the norm. During interviews, the PDR supervisors were asked to describe the role played by PDRs within their department. While supervisors from all disciplines described PDRs as 'enriching the intellectual life of their department', and supervisors from laboratory-based disciplines emphasised the role played by PDRs as day-to-day managers of the research lab and in informally guiding and supervising research students and more junior PDRs, other roles were rarely mentioned.
I would emphasise that in my discipline
In contrast, the online survey explicitly investigated duties carried out by PDRs in addition to their research. Respondents were asked about their involvement in four areas: supervision (formally, as a member of the supervisory panel, and informally, in terms of day-to-day training and advice), lecturing, tutoring/demonstrating and conference organisation. Respondents were also asked to list any other duties that they undertook, and to indicate the percentage of their time spent on these duties. Table 5 shows that just over 50% reported being involved in formal supervision of research students, almost 40% in lecturing, and a quarter in tutoring/demonstrating and conference organisation. Table 6 shows the large range of other duties also reported, though less frequently than the duties in Table 5 . As shown in Figure 4 , only 127 respondents (13%), did not report engaging in additional duties, and for just over 50% of the sample such additional duties were estimated as taking up more than 20% of their time. Perhaps even more surprisingly is the existence of some postdocs who report spending the majority of their time on 'additional' duties. In the interviews, some PDRs reported acting as more of a supervisor's aide (i.e. undertaking any duties requested of them by their supervisor) than a researcher, which may explain this unexpected finding.
Discussion
It has often been said that the intensive research nature of a PDR position provides poor preparation for the range of activities that typically constitute an academic position, particularly due to the absence of preparation for teaching. However, this argument is normally a skills-based one, that is, that PDR positions are often not providing training in teaching and other academic skills. While this point is valid, an additional point that has emerged from this research is that the intensive research nature of PDR At the same time, a surprising number of PDRs are engaged in significant amounts of non-research duties. Based on the sample described here, over 50% are involved in formal supervision of research students, almost 40% in lecturing, and a quarter in tutoring/demonstrating and also conference organisation. Furthermore, for over 50% of the sample, such nonresearch duties were estimated as taking up more than 20% of their time. This indicates that PDRs may commonly receive a higher degree of experience in a breadth of academicrelated duties than is usually recognised. Unfortunately, the opportunities for such experience seem to be more commonly available in an ad hoc than systematic way, with substantial variation between different PDR positions. .
Additional Duty
Another implication of the large number of PDRs engaged in nonresearch activities is that, while the contribution made by PDRs to research productivity within the higher education sector is well-known, they are making a much more substantial contribution to teaching and supervision across the sector than is typically recognised.
Another issue highlighted here is that some PDRs do not see contract research as an interim stage to a permanent position. Given their commitment to research, some have the intention of continuing to undertake ongoing contract research positions indefinitely, as the only way in which they can maintain a research career, despite the obvious insecurity and other disadvantages. Others choose to take a PDR position in order to focus on research for as long as they can, even though they do not believe that ongoing contract research positions will be available long-term.
Over the last decade in particular, PhD awards and subsequent PDR positions have risen at a much faster rate than academic positions. The knock-on effect of this, in terms of a reducing proportion of PhDs and PDRs finding academic employment, is well-known. Under the current situation of intense competition for a limited number of academic positions, one would expect that PDRs in more prestigious universities and appointed on more prestigious research fellowships would have a decided advantage. It is interesting then that there was no significant difference in perceptions of their long-term job prospects amongst the PDRs in these more prestigious positions. Of course, perceptions of Perhaps the most surprising outcome of this study is the high proportion of PDRs who consider that they are already engaged in independent research and do not see themselves as being in a training position. This may be due to both the large number who are in their third or later postdoctoral position, and thus who have accumulated extensive experience as a researcher, and to the variable nature of the development and training opportunities available across postdoctoral positions. Either way, if contract research positions are not training positions, then it is hard to regard them as anything other than exploitative in nature since they lack permanency.
The key implications of this research for preparation of PDRs for academic careers lies in highlighting the hidden variation in the nature of PDR positions. The research duties undertaken by PDRs, the amount of supervision and training received, opportunities and obligations to engage in non-research duties, motivations of PDRs, and future career aspirations are highly variable in a way that cannot be predicted by the position title, institutional setting, funding type or discipline of PDRs. This makes a one size fits all approach to PDR development unlikely to be effective, and emphasises the need for provisions that are as varied and flexible as possible.
